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Using proton nuclear magnetic resonance (1H NMR), we investigated the effect, on the 
local spin dynamics, of doping magnetic chains of chemical formula Co(hfac)2NITPhOMe (in 
short CoPhOMe) with Zn(II) diamagnetic impurities. 
According  to  Glauber's  prediction  for  the  time-dependent  statistics  of  the  one-
dimensional Ising model  [1], pure CoPhOMe was found to display slow relaxation of the 
magnetization without long range magnetic order for T<5K  [2]. At low T, the relaxation time 
τ of  the  magnetization  diverges  exponentially,  following  an  Arrhenius  law  with  energy 
barrier proportional to the intrachain exchange constant. 
When a small concentration c of nonmagnetic impurities is introduced at random into the 
system, finite-size effects are expected to: (i) reduce the energy barrier of  thermal activation 
(for  an  edge  spin  the  reversal  is  more  likely than  for  a  bulk  spin);  (ii)   induce,  at  low 
temperatures, a collective reversal of all the spins in a short segment [3]. 
The latter relaxation mechanism, which is favoured for low temperatures and high values 
of c, is invoked in order to account for the shoulder observed, for T<10 K, in the temperature 
dependence of the 1H spin-lattice relaxation rate T1-1 of doped CoPhOMe [4]. Since a similar 
feature is observed even in a nominally pure sample, we conclude that at low temperatures 
the  presence  of  unwanted  intrinsic  defects  reduces  the  average  chain  length  below  the 
correlation  length  value,  as  it  was  previously  guessed  on  the  basis  of  longitudinal  ac 
susceptibility data and of exact transfer matrix calculations in zero static field for different 
concentrations of Zn  [5][6].
Finally, the effect of a nonzero static field (H=3.5 kOe and H=17 kOe) on the  1H spin-
lattice  relaxation  rate  T1-1 of  Zn-doped  CoPhOMe  is  calculated  in  the  framework  of  an 
approximate  solution  of  the  Glauber  equations  for  finite  chains  with  open  boundary 
conditions [7]. In agreement with experimental data [4],  T1-1 is found to decrease, and its 
peak position versus T to shift to higher temperature, the higher the field. 
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